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In many finance and economics courses as well as in practice, the concept of risk aversion is
reduced to the standard deviation of returns, whereby risk-averse investors prefer to minimize
their portfolios’ standard deviations. In reality, the concept of risk aversion is richer and more
interesting than this, and can easily be conveyed through theoretical or applied examples. The
authors offer an example of a 2-asset choice problem in which risk-averse investors ought to
prefer the asset with not only a higher standard deviation but also a lower expected return. A
corresponding survey of 131 respondents confirmed this preference.
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INTRODUCTION
The concept of risk aversion underpins all of finance. When
teaching finance courses to students, faculty members gen-
erally assume that investors have concave utility functions
and are thus risk averse, resulting in the risk-return tradeoff,
whereby riskier assets are discounted more (i.e., require a
higher rate of return as compensation) than less risky assets.
Usually, what follows is a reduction of this concept to simple
mean–standard deviation space, whereby an asset’s expected
return is calculated as the probability-weighted mean of all
possible outcomes and its risk is calculated as the standard
deviation of those outcomes. Ipso facto, the prescription is for
investors to prefer assets that, all else equal, have (a) higher
mean returns or (b) lower standard deviations of returns.
This treatment simplifies the issue of risk aversion both
mathematically and intuitively, and thus it is commonly used
as the basis for teaching and practice (see many finance text-
books, including Jordan and Miller [2009]). Moreover, the
mean–standard deviation framework extends to other areas
of the field. The most notable example of this is portfo-
lio theory, where the concepts of the efficient frontier and
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two-fund separation are derived from the use of standard de-
viation as the primary measure of an asset’s risk. In practice,
the widespread use of the Sharpe Ratio (and its theoreti-
cal analogue, the Sharpe Optimal Portfolio) as a measure
of investment performance is also consistent with these as-
sumptions. However, there is considerable evidence that the
unconditional return distributions cannot be adequately char-
acterized by mean and variance alone. For example, Merton
(1980) showed that if instantaneous returns are normally dis-
tributed, then the price process is lognormal and, unless the
measurement interval is very small, the simple returns are not
normal. This implies that higher moments such as skewness
and kurtosis may be important for investment decisions. The
seminal work of Kraus and Litzenberger (1976) and Harvey
and Siddique (2000) showed how investors’ preference for
positive skewness in stock returns may be priced in assets.
Mitton and Vorkink (2007) and Boyer, Mitton, and Vorkink
(2008) provided empirical evidence suggesting that skew-
ness of individual securities may also influence investors’
portfolio decisions. Additionally, Xing, Zhang, and Zhao
(2007) found that portfolios formed by sorting on a measure
of skewness generate cross-sectional differences in returns.
In a similar spirit, Ditmar (2002) investigated whether kur-
tosis influences investors’ expected returns. To summarize,
investors’ utility from investing in risky assets depends on
higher order moments of returns than simply the mean and
standard deviation.
FIGURE 1 Utility curve. The figure illustrates the utility curve for an
investor who has a fractional power utility function of the form U(W) =
10000∗ √W, which sets the utility of 1 unit of wealth at 100, 4 units at 200,
9 units at 300, and so forth.
In the present paper we offer a simple example of a two-
asset choice problem that shows, by contradiction, the short-
comings of the mean–standard deviation paradigm. In the
example, we assume that the investor exhibits risk aversion
(more specifically, a fractional power utility function). The
potential payoffs to the two assets are such that one has both
a higher expected return and a lower standard deviation than
the other. Despite this, the investor gains more in expected
utility by buying the low-return, high-risk asset than by se-
lecting the high-return, low-risk asset—the exact opposite of
what is usually taught in finance. The paper then details the
results of a survey asking investors to choose between the
two assets in the example. After controlling for age, gender,
financial literacy, employment status, and overall wealth, we
found that risk aversion is the lone variable that predicts asset
choice with statistical significance. Additionally, this choice
corresponds to the results of our example, suggesting that
investors recognize the importance of skewness and kurtosis
in their investment decisions. Last, the paper advises practi-
tioners and instructors to carefully weigh the implications of
asset choice based strictly on mean and standard deviation,
especially in light of the investors’ preference for positive
skewness and fatter than normal tails that so often manifest
in real-life investments and thus violate the assumption that
returns follow a Gaussian probability distribution.
EXAMPLE OF TWO-ASSET CHOICE
Assume that an investor has a fractional power utility function
of the form U(W) = 10000∗ √W, which sets the utility of 1
unit of wealth at 100, 4 units at 200, 9 units at 300, and so
forth. Assume further that the investor’s initial wealth (W) is
equal to 4 (utility = 200). Figure 1 shows the graph of the
investor’s utility function, where wealth ranges from 0 to 10.
We now assume that the investor is presented with the
following two mutually exclusive choices: (a) Investment
A provides an equal probability of increasing the investor’s
wealth by 0, 1, 2, 3 or 4 units; or (b) Investment B has a 4%
TABLE 1
Return Moments and Utility Gains
Probability
Return
(r) (E(r)-r)ˆ2 (E(r)-r)ˆ3 (E(r)-r)ˆ4
Utility
gain
Asset A
0.2 0 0.800 –1.600 3.200 0.000
0.2 1 0.200 –0.200 0.200 23.607
0.2 2 0.000 0.000 0.000 44.949
0.2 3 0.200 0.200 0.200 64.575
0.2 4 0.800 0.800 3.200 88.849
Asset B
0.04 –4 1.468 –8.902 53.945 –200
0.33 2 0.001 0.000 0.000 44.949
0.33 2 0.001 0.000 0.000 44.949
0.15 3 0.132 0.125 0.117 64.575
0.15 3 0.132 0.125 0.117 64.575
Note. This Table show the return moments and utility gains for an investor
presented with the following two mutually exclusive choices: (a) Investment
A provides an equal probability of increasing the investor’s wealth by 0, 1,
2, 3, or 4 units; or (b) Investment B has a 4% probability of reducing the
investor’s wealth to zero (return of –4), a 66% chance of increasing the
investor’s wealth by 2 units, and a 30% chance of increasing the investors
wealth by 3 units. For Asset A, E(r) = 2.000, SD = 1.414, skewness = 0.000,
kurtosis = –1.300, E(Utility Gain) = 43.195. For Asset B, E(r) = 2.060,
SD = 1.318, skewness = –3.782, kurtosis = 14.969, E(Utility Gain) =
41.039.
probability of reducing the investor’s wealth to zero (return
of –4), a 66% chance of increasing the investor’s wealth by 2
units, and a 30% chance of increasing the investors wealth by
3 units. The return moments and utility gains from these two
assets are shown in Table 1. Under this scenario, Investment
A’s uniform distribution of returns, ranging from 0 to 4, yields
an expected return of 2.000 and a standard deviation equal
to the square root of 2 (1.414). Investment B, by contrast,
yields an expected return of 2.06 and a standard deviation
of 1.318. What is not often discussed are the higher order
moments. In our example, the skewness of Asset A is 0.000,
in contrast with –3.782 for Asset B. Similarly, the kurtosis
measure is –1.300 for Asset A and 14.969 for Asset B. In most
discussions of investments, the potential buyer is advised
to choose Asset B, owing to its combination of a higher
expected return and a lower standard deviation than Asset
A. However, our skewness and kurtosis measures indicate
that if investors’ conception of risk is primarily associated
with extreme negative outcomes, this concern may outweigh
the differences in expected return and standard deviation
and thus determine Asset A to be the superior choice. In
addition, under the set of assumptions outlined, we can also
show through simple calculations that Investment A yields
the higher expected utility gain (43.195 for Asset A versus
41.0039 for Asset B), despite what at first glance looks like
an inferior risk–return structure.
The previous example serves as a relatively simple way to
illustrate, through the concept of utility curves and higher
order moments, that standard deviation is an imperfect
measure of risk. Given that Asset A has a lower expected
return than does Asset B, it follows that if standard deviation
were a perfect measure of risk, then Asset B’s lower standard
deviation would make it the preferable investment. The fact
that Asset A is instead the superior choice proves by con-
tradiction that standard deviation is an imperfect measure of
risk, given the assumptions in our example. We subsequently
discuss these assumptions and relate them to real-world in-
vestments in more detail.
SURVEY INCORPORATING THE TWO-ASSET
EXAMPLE
Though much theoretical and empirical work has been done
regarding the nonnormality and skewness of asset return
distributions (for examples, see Levy and Duchin, 2004;
Mandelbrot, 1963), we attempt to extend this line of research
by presenting the aforementioned example to a sample of un-
dergraduate and graduate-level students. Doing this allows us
to investigate it in more detail; in particular, we cast aside our
assumptions about investor wealth and utility curves and fo-
cus instead on which of the two assets the respondents prefer.
We reproduce the survey below:
1. What is your age?
2. What is your gender?
3. Have you ever enrolled in an introductory finance
course?
4. Are you employed more than 20 hours per week?
5. On a scale of 1 to 5, how risk-averse do you consider
yourself to be when it comes to investing money (1 =
I very much try to avoid risk, 5 = I don’t care about
risk)?
6. On a scale of 1 to 5, how financially wealthy do you
consider yourself to be (1 = Very wealthy, 5 = Not
wealthy at all)?
7. Two investments are offered to you. Both require zero
money down at the beginning.
If you choose Investment #1, you have an equal chance
of these five outcomes: 1) breaking even (no gain
or loss), 2) increasing your total wealth by 25%, 3)
increasing your total wealth by 50%, 4) increasing
your total wealth by 75%, or 5) doubling your total
wealth (increase of 100%).
If you choose Investment #2, you have a 4% chance
of losing everything you own, a 66% chance of
increasing your total wealth by 50%, and a 30%
chance of increasing your wealth by 75%.
If you had a choice of one or neither—but not
both—of these two investments, which would you
choose?
a. I would choose Investment #1
b. I would choose Investment #2
c. I would choose neither
Because the possible payoffs represent such a substan-
tial percentage of the respondents’ wealth as to preclude
the possibility of rewarding or penalizing them in the same
proportions, we asked the students to answer the questions
honestly—as if the choice they faced was real. By controlling
for age, gender, financial literacy, employment, and wealth
(these factors have been examined before with varying re-
sults; see Ho, 2009; van Praag and Booij, 2009), we hope to
be able to study their effects on asset choice as well as the
effect of each respondent’s level of risk aversion.
RESULTS
We received responses from 131 students (91 men). The
ages of the respondents ranged from 20 to 50 years, but were
primarily concentrated in the early and mid twenties. Of the
131 respondents, 78 chose Asset A, 51 chose Asset B, and
2 chose neither asset. Table 2 shows the results of univariate
logistic regressions of asset choice on each of the six variables
as well as a multiple logistic regression incorporating all
six variables. In both cases, Aversion is the only variable
that is statistically significant (at the 5% level when asset
choice is regressed on aversion alone and at the 10% level
when choice is regressed on all six). As we hypothesized,
the coefficient on aversion is negative; low scores represent a
greater degree of risk aversion and thus a greater likelihood
of choosing Asset A, where no loss of wealth is possible.
For all regressions, we omitted the two respondents who
chose neither Asset A nor B—however, both respondents
were relatively risk averse, with one answering “1” and the
other answering “2” on the risk-aversion question. The results
of the survey reinforce the idea that for people who are more
risk-averse—and whose utility functions thus have a greater
degree of curvature—standard deviation is an inappropriate
measure of risk. For such investors, the importance of the
left tail of the distribution outweighs that of the right tail by
such an extent that they often choose a lower return, higher
standard deviation option as long as the left tail is censored.
In our survey, the respondents who put themselves into the
highest and second-highest risk aversion categories choose
Asset A over Asset B by a margin of 36 to 11.
IMPLICATIONS AND CONCLUSION
Markowitz (1952) and Tobin (1958) established a mean-
variance framework of asset valuation based on the assump-
tion that asset returns derive from the Gaussian (or a simi-
lar, two-parameter and symmetric) probability distribution.
While much research has subsequently focused on depar-
tures from this assumption (for examples, see Mandelbrot,
1963; Pyle and Turnovsky, 1970), it is an assumption that
is nevertheless still very common in teaching and practice.
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The purpose of this paper is to show how, using a simple
example of two-asset choice, the instructor or practitioner
can convey the concept of risk in a way that goes beyond the
standard mean-variance framework. The concept can then be
extended rather easily to include examples of skewness, kur-
tosis or general nonnormality, including the fat-tailed nature
of many investments, and the hazards of ignoring them while
assessing risk (see the Global Financial Crisis of 2008–2009).
Moreover, the results of the survey suggest that although stan-
dard deviation is taught as the primary measure of financial
risk, most respondents do consider higher moments of return
distributions when choosing between investments.
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